Consider an election with three candidates A~, A2 and Aa. Suppose that N is the total number of votes cast of which A 1 receives a~ votes, A2 receives a2 votes and A3 receives aa =N-(al + a2) votes. We assume without loss of generality that a~ > a2 > a3. Suppose further that n votes are irregular or suspect. If these votes are removed it is possible that the result of the election may be reversed.
Example: Let N = 2550, al = 900, a2 = 850, as = 800 and n = 200. It is then possible that of the 200 suspect votes more than 100 were for AI and not more than 50 for A2 so that their elimination would result in a reversal in favor of A2. Similarly, if more than 100 suspect votes were for At and none of As, then there would be a reversal in favor of A3. Does such a possibility preclude the determination of the rightful winner without holding a new election?
We compute the probability of reversal under the assumption that the suspect votes form a random sample of size n (without replacement) from the total of N votes cast. This assumption is reasonable as long as no fraud is involved or charged.
Let Xi=number of suspect votes for Ai, i = 1, 2, 3. Then X ! + + X2 + X3 =n and X~, X2 have a multivariale hypergeometric distribution with mass function given by * Supported by NSF grant no. MCS78-01338. (2) and variance
Now there will be a reversal if and only if max (a 3 -X 3 , al -X l ) < a2 -X 2 or max 0 2 -X 2 , al -X 1 ) < a 3 -X 3
which may be computed from (1). Since, however, N is usually large we find an approximation for the probability in (5). Clearly P(Reversal) ~< P ( X I -X2 >1 al -a2) + P(X1 -X3 >~ al -aa)
